HMGB1 expression by activated vascular smooth muscle cells in advanced human atherosclerosis plaques.
Chronic inflammation plays a key role in atherogenesis, which is followed by atheromatous plaque instability. High-mobility group box 1 is released by activated macrophages as a late-phase mediator during prolonged inflammation. However, the expression of high-mobility group box 1 and its effect on the production of C-reactive protein and matrix metalloproteinases, particularly on human vascular smooth muscle cells, still remain unknown. Immunohistochemical studies revealed that high-mobility group box 1 was abundantly expressed in vascular smooth muscle cells of carotid and coronary atheromatous plaques, but not in atrophic vascular smooth muscle cells of fibrous plaques and normal medial vascular smooth muscle cells. Receptor for advanced glycation end products was also detected in vascular smooth muscle cells positive for high-mobility group box 1. Moreover, vascular smooth muscle cells positive for high-mobility group box 1 were found to express both C-reactive protein and matrix metalloproteinases (2, 3, and 9). Administration of exogenous high-mobility group box 1 to cultured vascular smooth muscle cells caused a marked elevation of C-reactive protein mRNA by reverse transcriptase-polymerase chain reaction and of C-reactive protein levels by enzyme-linked immunosorbent assay. Conversely, C-reactive protein also triggered a significant release of high-mobility group box 1 in vascular smooth muscle cell culture medium as determined by immunoblot. Activated vascular smooth muscle cells are the source of high-mobility group box 1 in human advanced atherosclerotic lesions. High-mobility group box 1 directly stimulates the production of both C-reactive protein and matrix metalloproteinase through receptor for advanced glycation end product. These findings provide new evidence that high-mobility group box 1 produced by activated vascular smooth muscle cells may contribute to the progression and vulnerability of human atherosclerotic lesions toward rupture.